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Distributed Mobile Office:

Aperson in transit (car, plane, boat, train)
connects with the office and accomplishes
knowledge work.

Medical Telediagnosis:
A physician in a rural clinic sees a patient
and performs tests, some of which yield
ambiguous results. The physician confer
with a colleague at a university hospital.
The medical information exchanged involves
audio annotation and image analysis.

The interpretation benefits from references
to large medical databases with multimodal
data.

Database

Crisis Management:
Natural disaster relief and civil

emergency teams manage and
deploy assets and contribute
critical information via symbols
manipulated on terrain maps.

Components of this research supported by DARPA and NSF
under contracts N66001-96-C-8510, IRI-96-18854, and 11S-98-7-2995
and by CAIP’s corporate members.



User Interface Technologies

* Sight
— region-of-interest detection
— gaze tracking; visual gesture
— face detection/recognition

* Sound
— beam-steered microphone arrays
— speech/speaker recognition
— computer voice response

* Touch
— force-feedback grasp
— manual gesture



Gaze-Directed Visual Communication
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Gimbal-mounted camera and IR light
source tracks gaze by computing angle
between the corneal reflection and the
centroid of the pupil.










Microphone Array

Smart Controller for Tactile Glove

Speakers,
Speech Synthesis

Automatic Speech

Recognition /’

Force-feedback Tactile Glove
Gaze Tracker



Multimodal Human/Machine Interaction

Collaborative
Workspace
Gaze Tracking Fusi
| )))) o usion o
g; ” [ElelE &) Agent by

é Speech Recognition
\/

Gesture Recognition ,
Conversational

Agent

Speech Synthesis




Frame Instantiation and Slot Filling

“Move red circle to this location”
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Application: Mission Planning
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Large Volume Interactions
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RMII Interface_
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- Video Audio - Speech recognition Hemispherical
communication communication - Speaker identification microphone

- Position sensing l array Long range mitien
Acoustic source tracker
location \
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- Face verification



The Source Location System
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Host PC

Calrulates soure coordinates
from TDO A estimates,
controls camera and
beamforming array

A

analogic 5ig32(C-8 DSP
Boawrd

iTriside Host PC)
Calculates TDO A Estirmates from
sound captured from primary array.

Canon VC-C1 Camera

Line Array Hardware
Uszes programmable analog delay

lines to perform beamformin
and prowvides sound output.

2-Quad Position-
Sensing Amays

v

Video Mounitor

Beamforming Microplione Array
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Source Locaticon

in the Belloore Suditorium [Top Wiswwr)
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